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In recent years, microreactors for hydrogen production fueled by hydrocarbons
successfully provided the on-line hydrogen source for PEMFC. Therefore,
microreactors has prospect of providing hydrogen for microelectronics powder
equipment. In this dissertation, porous metal fiber sintered felt(PMFSF) and metal
foams were used as catalyst supports for constructing a new type of cylindrical
laminated methanol steam reforming microreactor for hydrogen production，which
demonstrated excellent performance in hydrogen production. Main research results
are as follows:
（1）Construction of a new type methanol steam reforming microreactor
A new type of cylindrical laminated methanol steam reforming microreactor for
hydrogen production has been constructed by designing grid trays in the evaporation
chamber and placement in the reaction chamber，which could effectively enhance the
uniformity of fluid distribution to avoid cold spots and strengthen the heat and mass
transfer. Porous materials were used as supports to reduce the production cost and
improve catalyst coating performance.
（2）Hydrogen production performance of metal foams
The two-layer impregnation method was used to coat the Cu/Zn/Al/Zr catalysts,
and the ultrasonic vibration method was employed to investigate the coating
performance of metal foams of different types and thicknesses. Furthermore, the
effect of the foam type, type of catalyst placement, and porosity (PPI) on the
performance of the methanol steam reforming microreactor were studied by varying
the gas hourly space velocity (GHSV) and reaction temperature.The results showed
that the microreactor containing 100PPI copper foams without clearance cascading
(3×2) showed the highest hydrogen production performance.
（3）Hydrogen production performance of porous metal fiber sintered felt
Based on the study of metal foams hydrogen production performance, a novel
PMFSF has been produced by the solid-state sintering of copper and aluminous fibers.















microscopy and the ultrasonic vibration method was employed to investigate the
coating performance of PMFSF. Furthermore, the effect of the PMFSF material,
porosity, and porosity gradients on the performance of the methanol steam reforming
were studied by varying the gas hourly space velocity (GHSV) and reaction
temperature. The results proved that the microreactor with porous copper fiber
sintered felt of 90%×80%×70% porosity showed the highest hydrogen production
performance.
（ 4 ） Optimization of microreactor for hydrogen production with porous metal
supports
In order to improve the catalyst loading performance of foam metals and
aluminum fiber sintered felt，the methods of surface preparation and improvement of
catalyst load means were used to improve the catalyst loading performance and
catalyst stability. The results showed that copper foam diposed by second sintering
and aluminum fiber sintered felt diposed by anodic oxidation could get better
performance of catalyst loading and hydrogen production.
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